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(57)Abstract: 

PURPOSE: To estimate a suitable traveling route by 
selecting either of first and second traveling routes to 
be estimated according to the steering angle and speed 
of a vehicle and a yaw rate and vehicle speed 
corresponding to the amplitude of the rate. 
CONSTITUTION: The steering angle of a steering angle 
sensor 9, the yaw rate of a yaw rate sensor 10 and the 
vehicle speed of a vehicle speed sensor 8 are read in, a 
traveling route (having a turning radius R1) is calculated 
according to the steering angle and the vehicle speed by 
first traveling route estimating means 16A and a turning 
radius R2 is calculated according to the yaw rate and 
the vehicle speed by second traveling route estimating 
means 16B. Then, the amplitudes of the absolute value 
of the yaw rate and its threshold are decided by 
selecting means 17. When the value is decided to be 
small, the R2 is set as the radius of curvature, while 
when it is large, the R2 is set as the radius. Thus, when 
the vehicle travels to turn at the vent road of a cant " 
(road surface inclination), the steering is not required to be large, the absolute value of the yaw 
rate is reduced. If the abrupt turning of the vehicle is required for the R2, the radius R1 is 
employed. The suitable advancing route can be selected in response to the road state. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An advance way estimating device of vehicles characterized by comprising the 
following. 

A rudder angle detection means to detect a steering rudder angle of self-vehicles. 
A yaw rate detection means which detects a yaw rate generated on self-vehicles. 
A speed detecting means which detects the vehicle speed of self-vehicles. 
The 1st advance way estimation means that presumes an advance way of self-vehicles 
based on a steering rudder angle and the vehicle speed which were detected by said 
rudder angle detection means and a speed detecting means, respectively, The 2nd 
advance way estimation means that presumes an advance way of self-vehicles based on a 
yaw rate and the vehicle speed which were detected by said yaw rate detection means and 
a speed detecting means, respectively, A selecting means which chooses either among 
advance ways presumed by said 1st and 2nd advance way estimation means according to 
a state of a yaw rate detected by said yaw rate detection means. 

[Claim 2]Said selecting means chooses an advance way presumed by said 2nd advance 
way estimation means when a yaw rate was smaller than a predetermined value, An 
advance way estimating device of said vehicles according to claim 1 currently an advance 
way presumed by said 1st advance way estimation means when a yaw rate was larger than 
a predetermined value being to be chosen. 

[Claim 3]An advance way estimating device of vehicles characterized by comprising the 
following. 

A rudder angle detection means to detect a steering rudder angle of self-vehicles. 

A yaw rate detection means which detects a yaw rate generated on self-vehicles. 

A speed detecting means which detects the vehicle speed of self-vehicles. 

An advance way estimation means which presumes an advance way of self-vehicles based 

on a yaw rate and the vehicle speed which were detected by said yaw rate detection means 

and a speed detecting means, respectively, A rudder angle speed calculating means which 
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computes rudder angle speed based on a steering rudder angle detected by said rudder 
angle detection means, and an advance way compensation means which amends an 
advance way presumed by said advance way estimation means based on rudder angle 
speed computed by this rudder angle speed calculating means. 

[Claim 4]An advance way estimating device of said vehicles according to claim 3, wherein 

advance way amendment by said advance way compensation means is made based on a 

value of a function of rudder angle speed and the self-vehicle speed. 

[Claim 5]An advance way estimating device of vehicles characterized by comprising the 

following. 

A rudder angle detection means to detect a steering rudder angle of self-vehicles. 
A yaw rate detection means which detects a yaw rate generated on self-vehicles. 
A speed detecting means which detects the vehicle speed of self-vehicles. 
A rudder angle speed calculating means which computes rudder angle speed based on a 
steering rudder angle detected by said rudder angle detection means, A yaw rate 
compensation means which amends a yaw rate detected by said yaw rate detection means 
based on rudder angle speed computed by said rudder angle speed detection means, An 
advance way estimation means which presumes an advance way of self-vehicles based on 
the vehicle speed detected by yaw rate amended by this yaw rate compensation means 
and said speed detecting means. 

[Claim 6]An advance way estimating device of said vehicles according to claim 5, wherein 
yaw rate amendment by said yaw rate compensation means is made based on a value of a 
function of rudder angle speed and the self-vehicle speed. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]The invention in this application relates to the advance way 
estimating device of the vehicles used at the time of the flattery run which makes self- 
vehicles follow the preceded vehicle which carries out a front position, and makes it run 
vehicles. 
[0002] 

[Description of the Prior Art]When performing the flattery run which makes self-vehicles 
follow the preceded vehicle which carries out a front position, and makes it run vehicles 
conventionally, the radar installation which detects obstacles, such as a preceded vehicle 
which send radar waves, such as an ultrasonic wave and an electric wave, towards the 
front of self-vehicles, and exists ahead, is used. While scanning horizontally that it is also at 
a wide angle comparatively using a scan type thing as a radar installation in that case, a 
microcomputer is used out of the information acquired by the scan, By taking up only the 
thing in the field along the advance way of the self-vehicles presumed based on a scanning 
rudder angle, what limits detection of the obstacle by a radar installation in a described area 
in soft, and was made to perform it has been developed. 

[0003]When performing the above flattery runs, how the advance way of self-vehicles is 
presumed correctly poses a very important problem. 

[0004]There are some which are performed as a well-known example of the conventional 
advance way presumption based on the yaw rate generated on the steering rudder angle of 
self-vehicles or self-vehicles and the vehicle speed of self-vehicles (for example, refer to 
JP.6-131596.A). 
[0005] 

[Problem(s) to be Solved by the lnvention]By the way, there are the following faults in the 
above advance way estimation methods. 

[0006]Namely, when performing advance way presumption based on a steering rudder 
angle and Kanth (namely, inclination of a road surface) is located in curved sections, such 
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as a highway. Since a steering rudder angle is not in agreement with the turning angles of 
actual self-vehicles, the curvature radius in the advance way of the self-vehicles presumed 
based on this steering rudder angle will become larger than that of a actual advance way 
(namely, curvilinear road). When the advance way of self-vehicles is presumed based on a 
steering rudder angle, it stops being in agreement with the advance way where the 
presumed advance way is actual, since being delicately steered by right and left is common 
as for the steering even while self-vehicles are carrying out the rectilinear-propagation run. 
[0007]Since a yaw does not occur simultaneously with steering steering of a driver but time 
gap is between steering steering and yaw generating on the other hand when performing 
advance way presumption based on the yaw rate generated on self- vehicles, there is a 
possibility that the case where exact advance way presumption is not obtained may arise. 
[0008]The invention in this application was made in view of the above-mentioned point, and 
an object of the invention in this application is to enable it to presume a suitable advance 
way. 
[0009] 

[Means for Solving the Problem]ln the 1st basic constitution of the invention in this 
application, as a means for solving an aforementioned problem, In an advance way 
estimating device of vehicles provided with a rudder angle detection means to detect a 
steering rudder angle of self-vehicles, a yaw rate detection means which detects a yaw rate 
generated on self-vehicles, and a speed detecting means which detects the vehicle speed 
of self-vehicles, The 1st advance way estimation means that presumes an advance way of 
self-vehicles based on a steering rudder angle and the vehicle speed which were detected 
by said rudder angle detection means and a speed detecting means, respectively, The 2nd 
advance way estimation means that presumes an advance way of self-vehicles based on a 
yaw rate and the vehicle speed which were detected by said yaw rate detection means and 
a speed detecting means, respectively, A selecting means which chooses either among 
advance ways presumed by said 1st and 2nd advance way estimation means according to 
a state of a yaw rate detected by said yaw rate detection means is attached. An advance 
way especially presumed by said 2nd advance way estimation means in this case when a 
yaw rate was smaller than a predetermined value is chosen, When a yaw rate is larger than 
a predetermined value, choosing an advance way presumed by said 1st advance way 
estimation means corresponds to size of a yaw rate (if it puts in another way), it is desirable 
at a point which can choose an advance way proper as an actually near curvilinear road 
namely, - corresponding to a road state etc. which have Kanth. 
[0010]ln the 2nd basic constitution of the invention in this application, as a means for 
solving an aforementioned problem, In an advance way estimating device of vehicles 
provided with a rudder angle detection means to detect a steering rudder angle of self- 
vehicles, a yaw rate detection means which detects a yaw rate generated on self-vehicles, 
and a speed detecting means which detects the vehicle speed of self-vehicles, An advance 
way estimation means which presumes an advance way of self-vehicles based on a yaw 
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rate and the vehicle speed which were detected by said yaw rate detection means and a 
speed detecting means, respectively, Rudder angle speed (.) computed by a rudder angle 
speed calculating means which computes rudder angle speed based on a steering rudder 
angle detected by said rudder angle detection means, and this rudder angle speed 
calculating means Or an advance way compensation means which amends an advance 
way presumed by said advance way estimation means based on a value of a function of 
rudder angle speed and the self-vehicle speed is attached. 

[001 1]ln the 3rd basic constitution of the invention in this application, as a means for solving 
an aforementioned problem, In an advance way estimating device of vehicles provided with 
a rudder angle detection means to detect a steering rudder angle of self-vehicles, a yaw 
rate detection means which detects a yaw rate generated on self-vehicles, and a speed 
detecting means which detects the vehicle speed of self-vehicles, A rudder angle speed 
calculating means which computes rudder angle speed based on a steering rudder angle 
detected by said rudder angle detection means, Rudder angle speed (.) computed by said 
rudder angle speed detection means in a yaw rate detected by said yaw rate detection 
means Or a yaw rate compensation means amended based on a value of a function of 
rudder angle speed and the self-vehicle speed and an advance way estimation means 
which presumes an advance way of self-vehicles based on the vehicle speed detected by 
yaw rate amended by this yaw rate compensation means and said speed detecting means 
are attached. 
[0012] 

[Function]ln the 1st basic constitution of the invention in this application, the following 
operations are obtained by the above-mentioned means. 

[0013]Namely, while the advance way of the 1st self-vehicles is presumed based on the 
steering rudder angle and the vehicle speed of self-vehicles by the 1st advance way 
estimation means, The advance way of the 2nd self-vehicles is presumed based on the 
yaw rate and the vehicle speed which are generated on self-vehicles by the 2nd advance 
way estimation means, and either is appropriately chosen by the selecting means among 
these advance ways according to the state of said yaw rate. If said 2nd advance way is 
chosen in this case when a yaw rate is smaller than a predetermined value, and said 1st 
advance way is especially chosen when a yaw rate is larger than a predetermined value, 
the advance way proper as an actually near curvilinear road namely, » corresponding to 
the road state etc. which have Kanth can be chosen. 

[0014]ln the 2nd basic constitution of the invention in this application, the following 
operations are obtained by the above-mentioned means. 

[0015]That is, although the advance way of self-vehicles is presumed based on the yaw 
rate and the vehicle speed which are generated on self-vehicles by an advance way 
estimation means, this advance way is properly amended by the advance way 
compensation means based on the rudder angle speed (or value of a function of rudder 
angle speed and the self-vehicle speed) computed by the rudder angle speed calculating 
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means. 

[0016]ln the 3rd basic constitution of the invention in this application, the following 
operations are obtained by the above-mentioned means. 

[0017]Namely, rudder angle speed (.) at which the yaw rate generated on self-vehicles was 
computed by the rudder angle speed calculating means Or based on the vehicle speed of 
the yaw rate which was properly amended by the yaw rate compensation means based on 
the value of a function of rudder angle speed and the self-vehicle speed, and was amended 
in this way, and self-vehicles, the advance way of self-vehicles is presumed by an advance 
way estimation means. 
[0018] 

[Effect of the lnvention]While presuming the advance way of the 1st self-vehicles based on 
the steering rudder angle and the vehicle speed of self-vehicles by the 1st advance way 
estimation means according to the 1st basic constitution of the invention in this application, 
The advance way of the 2nd self-vehicles is presumed based on the yaw rate and the 
vehicle speed which are generated on self-vehicles by the 2nd advance way estimation 
means, Since either was appropriately chosen by the selecting means among these 
advance ways according to the state of said yaw rate, there is an outstanding effect that 
presumption of an advance way can be appropriately performed according to the states (if it 
puts in another way actual road state etc.) of the yaw rate generated on self-vehicles. 
[00 19] According to the 2nd basic constitution of the invention in this application, the 
advance way of the self-vehicles presumed based on the yaw rate and the vehicle speed 
which are generated on self-vehicles by an advance way estimation means, Rudder angle 
speed (.) computed by the rudder angle speed calculating means Or since it was made for 
an advance way compensation means to amend properly based on the value of a function 
of rudder angle speed and the self-vehicle speed, the time gap with steering steering and 
yaw rate generating will be amended properly, and there is an outstanding effect that 
proper advance way presumption corresponding to a actual road state etc. can be 
performed. 

[0020]Rudder angle speed (.) which was computed by the rudder angle speed calculating 
means in the yaw rate generated on self-vehicles according to the 3rd basic constitution of 
the invention in this application Or since the advance way of self-vehicles was presumed by 
the advance way estimation means based on the vehicle speed of the yaw rate which 
amended properly by the yaw rate compensation means based on the value of a function of 
rudder angle speed and the self-vehicle speed, and was amended in this way, and self- 
vehicles, The time gap with steering steering and yaw rate generating will be amended 
properly, and there is an outstanding effect that proper advance way presumption 
corresponding to a actual road state etc. can be performed. 
[0021] 

[Example] Hereafter, with reference to an attached drawing, some suitable examples of the 
invention in this application are described. 
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[0022]The outline composition of the tracking running gear of the vehicles provided with the 
advance way estimating device concerning Example 1 of the invention in this application is 
shown in example 1 drawing 1 and drawing 2 . 

[0023]A throttle control device with which the numerals 1 adjust automatically the opening 
of the throttle valve (graphic display abbreviation) of an engine intake system in drawing 1 , 
Are the braking effort which gives 2 to the control device of an electronic controlled type 
automatic transmission (EAT), and gives 3 to each wheel a brake operating unit to adjust 
automatically, and these three kinds of control devices 1-3, This each actuator is to have 
the actuator which neither is illustrating and to be controlled by the control unit 4. 
[0024]Namely, said control unit 4 controls by outputting a target brake amount signal to the 
actuator of the brake operating unit 3 while controlling by outputting a target throttle 
opening signal to the actuator of the throttle control device 1 . The control unit 4 controls by 
outputting a shift control signal to the actuator of this EAT control device 2, receiving the 
shift position signal from the sensor (graphic display abbreviation) which detects the shift 
position of the EAT control device 2. 

[0025]The information display device shown with the numerals 5 was provided in the 
instrument panel of the car interior of a room, etc., and although not illustrated, it is 
provided with the alarm lamp turned on in response to the alarm signal from said control 
unit 4, and the indicator which carries out a screen display in response to the self-test 
signal from the control unit 4. 

[0026]The laser radar device shown with the numerals 6 acts as an object detection means 
which detects the objects (for example, preceded vehicle etc.) which exist ahead of a self- 
vehicle. 

A laser radar wave is turned ahead of a self-vehicle, and is sent, and the reflected wave 
which hits a forward object and is reflected is received, and it is constituted so that the 
distance between a self-vehicle and a forward object may be measured according to a time 
lag with a reception and dispatch time. 

The detecting signal detected by this laser radar device 6 is inputted into said control unit 4 
as a distance-between-two-cars signal. Let the laser radar device 6 of this example be a 
scan type thing which scans a laser radar wave with a wide angle comparatively 
horizontally. 

[0027]The throttle opening sensor by which the numerals 7 detect the opening of a throttle 
valve, the speed sensor which acts as a speed detecting means from which 8 detects the 
vehicle speed, The rudder sensor which acts as a rudder angle detection means by which 9 
detects a steering rudder angle (only henceforth a rudder angle), The yaw rate sensor 
which acts as a yaw rate detection means from which 10 detects the yaw rate generated on 
a self-vehicle, The horizontal G sensor by which 1 1 detects the lateral acceleration 
generated on a self-vehicle, the brake switch which carries out the ON operation of 1 2 at 
the time of treading in of a brake pedal, The clutch switch which carries out the ON 
operation of 13 according to the operating state of a clutch, 14 is an oak loose switch with 
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which the ON operation of a lock on switch and 15 is carried out at the time of oak loose 
driving of a self-vehicle, and each detecting signal of these sensor switches 7-15 is inputted 
into the control unit 4. Although the detecting signal of the sensor switches of the engine 
speed sensor which is not illustrated or others is also inputted into the control unit 4, the 
detailed explanation about these is omitted. 

[0028]The above-mentioned control unit 4 is provided with the 1st advance way estimation 
means 16A, the 2nd advance way estimation means 16B, the selecting means 17, and the 
print-out treating part 18 as shown in drawing 2 . 

[0029]The detecting signal (namely, the self-vehicle speed V) of said speed sensor 8 to the 
1st advance way estimation means 16A and the 2nd advance way estimation means 16B. 
The detecting signal (namely, the yaw rate psi) of said yaw rate sensor 10 is to input the 
detecting signal (namely, the steering rudder angle theta) of said rudder sensor 9 into the 
1st advance way estimation means 16A, and to be inputted into the 2nd advance way 
estimation means 16B, respectively. 

[0030]Said 1st advance way estimation means 16A presumes the advance way of self- 
vehicles based on the steering rudder angle theta and the self-vehicle speed V. 
Specifically, curvature-radius R 1 of an advance way is computed with a following formula. 

[0031 ]R 1 = (1+AV 2 ) and (NL/theta) 

Here, an A:stability factor N:steering gear ratio Lwheel base and said 2nd advance way 
estimation means 16B presume the advance way of self-vehicles based on the yaw rate psi 
and the self-vehicle speed V. 

Specifically, curvature-radius R 2 is computed with a following formula. 

[0032]The R 2 = V/psi aforementioned selecting means 17 chooses either according to the 
size of the yaw rate psi among the advance ways presumed by said 1st and 2nd advance 
way estimation means 16A and 16B. 

The output signal is to be outputted to various actuators via the print-out treating part 18. 

[0033]Subsequently, advance way presumption by the above-mentioned control unit 4 is 
explained with reference to the flow chart shown in drawing 3 . 

[0034]first - in step S 1 - self-vehicle data (namely, the steering rudder angle theta detected 
by the rudder sensor 9.) The vehicle speed V detected by the yaw rate psi detected by the 
yaw rate sensor 10 and the speed sensor 8 is read, The advance way on step S 2 and 

based on the steering rudder angle theta and the vehicle speed V by the 1st advance way 
estimation means 16A. Turning-radius R ) is calculated on (concrete target, and the 

advance way (specifically turning-radius R 2 ) based on the yaw rate psi and the vehicle 
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speed V is calculated by the 2nd advance way estimation means 16B in step S 3 on him. 

[0035]Subsequently, in step S 4 , absolute value |psi| of said yaw rate is predetermined value 

psic (if it puts in another way). When it judges and is judged with |psi|<psic, whether it is 
smaller than a yaw rate threshold, When turning-radius R 2 is set up as the curvature radius 

R of an advance way in step S g and it is judged with |psi|>=psic, in step S 6 , turning-radius 

R 1 is set up as the curvature radius R of an advance way. This setting out is performed by 

the selecting means 17. 

[0036]Next, the operation effect of this example is explained according to a road state. 
[0037]When self-vehicles carry out the turning travel of the curvilinear road top which has 
Kanth (namely, road surface inclination), even if it does not steer a steering greatly, self- 
vehicles carry out a turning travel by Kanth, and absolute value |psi| of a yaw rate becomes 
smaller than predetermined threshold psic. Therefore, since the yaw rate psi will have 
expressed the run state of self-vehicles exactly from the steering rudder angle theta, let 
turning-radius R^ based on the yaw rate psi be a curvature radius of an advance way. 

[0038]On the other hand, when self-vehicles carry out a rapid turning travel, a big yaw rate 
value (namely, |psi|>=psic) occurs, but. Since time gap may arise between steering steering 
and yaw rate generating, be made to let turning-radius R 1 based on the steering rudder 

angle theta be a curvature radius of an advance way. therefore, the advance way proper as 
an actually near curvilinear road namely, - where the yaw rate generated on self-vehicles 
carried out state correspondences (if it puts in another way actual road state etc.) of the 
presumption of an advance way can be chosen. 

[0039]When self-vehicles run a straight-line road, a steering is steered delicately, but since 
the yaw rate psi is not produced, let turning-radius R 2 based on the yaw rate psi be a 

curvature radius of an advance way. Therefore, an advance way can be presumed 

appropriately, without following unnecessary for steering operation. 

[0040]The block diagram and flow chart which show the contents of the control unit in the 

advance way estimating device of the vehicles concerning Example 2 of the invention in 

this application are shown in example 2 drawing 4 and drawing 5 . The composition of 

others of this example is the same as that of Example 1 . 

[0041]ln the case of this example, the control unit 4 comprises: 

The advance way estimation means 16 which presumes the advance way (specifically 
turning-radius R Q ) of self-vehicles based on the yaw rate psi and the vehicle speed V which 

were detected by the yaw rate sensor 10 and the speed sensor 8, respectively as shown in 
drawing 4 . 

The rudder angle speed calculating means 19 which computes rudder angle speed d 
theta/dt based on the steering rudder angle theta detected by the rudder sensor 9. 
The advance way compensation means 20 which amends the advance way (specifically 
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turning-radius R Q ) presumed by said advance way estimation means 16 based on rudder 

angle speed d theta/dt computed by this rudder angle speed calculating means 19. 
Since other composition is the same as that of Example 1 , it avoids duplication and omits 
explanation. 

[0042]Here, the correction value f of an advance way (theta) is given with a following 
formula. 

[0043]f(theta) =axd theta/dta: Explain advance way presumption by the stability factor 
occasion and the above-mentioned control unit 4 with reference to the flow chart shown in 
drawing 5 . 

[0044]first -- in step S 1 - self-vehicle data (namely, the steering rudder angle theta detected 

by the rudder sensor 9.) The vehicle speed V detected by the yaw rate psi detected by the 
yaw rate sensor 10 and the speed sensor 8 is read, and the advance way (specifically 
turning-radius R Q ) based on the yaw rate psi and the vehicle speed V is calculated by the 

advance way estimation means 16 in step S 2 . 

[0045]Subsequently, correction value f(theta) =axd theta/dt by rudder angle speed d 
theta/dt computed based on the steering rudder angle theta in step S g is computed by the 

rudder angle speed calculating means 19, In step S 4 , amendment by the advance way 
compensation means 20 for said turning-radius R Q is performed. This amendment is 
performed by making R 0 +R Q 2 xf (theta) into the curvature radius R of an advance way. 
[0046]Next, advance way presumption in this example is explained in full detail with 
reference to drawing 6 . 

[0047]As shown in drawing 6 , turning-radius R Q (dotted-line graphic display) presumed 

based on the yaw rate psi becomes large compared with the curvature radius R of a actual 
advance way for the time gap produced between steering of a steering, and yaw rate 
generating, but. It is to ask as the proper curvature radius R (broken chain line graphic 
display) by performing amendment by correction value f(theta) =axd theta/dt based on 
rudder angle speed. 

[0048]The block diagram and flow chart which show the contents of the control unit in the 
advance way estimating device of the vehicles concerning Example 3 of the invention in 
this application are shown in example 3 drawing 7 and drawing 8 .The composition of others 
of this example is the same as that of Example 1 . 

[0049]ln the case of this example, amendment by the advance way compensation means 
20 is performed based on function f(theta, V) =bx(d theta/dt)/V of rudder angle speed d 
theta/dt and the self-vehicle speed V. 

[0050]Here, advance way presumption by b:stability factor occasion and the above- 
mentioned control unit 4 is explained with reference to the flow chart shown in drawing 8 . 
[0051]first -- in step S 1 - self-vehicle data (namely, the steering rudder angle theta detected 
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by the rudder sensor 9.) The vehicle speed V detected by the yaw rate psi detected by the 
yaw rate sensor 10 and the speed sensor 8 is read, and the advance way (specifically 
turning-radius R Q ) based on the yaw rate psi and the vehicle speed V is calculated by the 

advance way estimation means 16 in step S 2 . 

[0052]Subsequently, correction value f(theta, V) =bx(d theta/dt)/V by rudder angle speed d 
theta/dt and the self-vehicle speed V which were computed based on the steering rudder 
angle theta in step S is computed by the rudder angle speed calculating means 19, In step 

S 4 , amendment by the advance way compensation means 20 for said turning-radius R Q is 
performed. This amendment is performed by making R 0 +R Q 2 xf (theta, V) into the curvature 
radius R of an advance way. 

[0053]The block diagram and flow chart which show the contents of the control unit in the 
advance way estimating device of the vehicles concerning Example 4 of the invention in 
this application are shown in example 4 drawing 9 and drawing 10 . The composition of 
others of this example is the same as that of Example 1 . 
[0054]ln the case of this example, the control unit 4 comprises: 
The rudder angle speed calculating means 19 which computes rudder angle speed d 
theta/dt based on the steering rudder angle theta detected by the rudder sensor 9 as shown 
in drawing 9 . 

The yaw rate compensation means 21 which amends yaw rate psi Q detected by the yaw 
rate sensor 10 based on said rudder angle speed d theta/dt. 

The advance way estimation means 16 which presumes the advance way of self-vehicles 
based on the yaw rate psi amended by this yaw rate compensation means 21 and the self- 
vehicle speed V. 

Since other composition is the same as that of Example 1 , it avoids duplication and omits 
explanation. 

[0055]Here, the correction value f of a yaw rate (theta) is given with a following formula. 
[0056]f(theta) =axd theta/dta: Explain advance way presumption by the stability factor 
occasion and the above-mentioned control unit 4 with reference to the flow chart shown in 
drawing 10 . 

[0057]first - in step S 1 -- self-vehicle data (namely, the steering rudder angle theta detected 

by the rudder sensor 9.) The vehicle speed V detected by the yaw rate psi detected by the 
yaw rate sensor 10 and the speed sensor 8 is read, Correction value f(theta) =axd theta/dt 
by rudder angle speed d theta/dt computed based on the steering rudder angle theta in 
step S 2 is computed by the rudder angle speed calculating means 19, In step S 3> 

amendment by the yaw rate compensation means 21 for said yaw rate psi Q is performed. 

This amendment is performed by making psi Q +f (theta) into the yaw rate psi for advance 

way calculation. After an appropriate time, the advance way (specifically the turning radius 
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R) based on the yaw rate psi and the vehicle speed V which were amended by the advance 
way estimation means 16 is calculated. 

[0058]Next, the yaw rate amendment in this example is explained in full detail with 
reference to drawing 11 . 

[0059]As shown in drawing 1 1 , detection value psi Q (dotted-line graphic display) detected 

by the yaw rate sensor 10 becomes large compared with the actual yaw rate psi for the 
time gap produced between steering of a steering, and yaw rate generating, but. It is to ask 
as the proper yaw rate psi (broken chain line graphic display) by performing amendment by 
correction value f(theta) =axd theta/dt based on rudder angle speed. Therefore, since 
presumption of the advance way of self-vehicles is performed based on the yaw rate psi 
and the self-vehicle speed V which were amended in the case of this example, suitable 
advance way presumption is obtained. 

[0060]The block diagram and flow chart which show the contents of the control unit in the 
advance way estimating device of the vehicles concerning Example 5 of the invention in 
this application are shown in example 5 drawing 12 and drawing 13 . The composition of 
others of this example is the same as that of Example 1 . 

[0061 ]ln the case of this example, amendment by the yaw rate compensation means 20 is 
performed based on function f(theta, V) =bx(d theta/dt)/V of rudder angle speed d theta/dt 
and the self-vehicle speed V. 

[0062]Here, advance way presumption by bistability factor occasion and the above- 
mentioned control unit 4 is explained with reference to the flow chart shown in drawing 13 . 
[0063]first - in step S 1 - self-vehicle data (namely, the steering rudder angle theta detected 

by the rudder sensor 9.) The vehicle speed V detected by the yaw rate psi detected by the 
yaw rate sensor 10 and the speed sensor 8 is read, Correction value f(theta, V) =ax(d 
theta/dt) V by rudder angle speed d theta/dt and the self-vehicle speed V which were 
computed based on the steering rudder angle theta in step S 2 is computed by the rudder 

angle speed calculating means 19, In step S 3> amendment by the yaw rate compensation 

means 21 for said yaw rate psi Q is performed. This amendment is performed by making 

psi Q +f (theta, V) into the yaw rate psi for advance way calculation. After an appropriate 

time, the advance way (specifically the turning radius R) based on the yaw rate psi and the 
vehicle speed V which were amended by the advance way estimation means 16 is 
calculated. 

[0064]As for the invention in this application, it is needless to say for a design variation to 
be possible suitably in the range which is not limited to the composition of each above- 
mentioned example, and does not deviate from the gist of an invention. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4„ 6/2/2008 



JP,08-219799,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the entire configuration of the running control 
device of the car provided with the advance way estimating device of the vehicles 
concerning Example 1 of the invention in this application. 

[Drawing 2] It is a block diagram showing the contents of the control unit in the advance way 
estimating device of the vehicles concerning Example 1 of the invention in this application. 
[Drawing 3] It is a flow chart for advance way presumption in the advance way estimating 
device of the vehicles concerning Example 1 of the invention in this application. 
[Drawing 4] lt is a block diagram showing the contents of the control unit in the advance way 
estimating device of the vehicles concerning Example 2 of the invention in this application. 
[Drawing 5] lt is a flow chart for advance way presumption in the advance way estimating 
device of the vehicles concerning Example 2 of the invention in this application. 
[Drawing 6] lt is an explanatory view explaining the advance way amendment (specifically 
turning-radius amendment) in the advance way estimating device of the vehicles 
concerning Example 2 of the invention in this application. 

[Drawing 7] lt is a block diagram showing the contents of the control unit in the advance way 
estimating device of the vehicles concerning Example 3 of the invention in this application. 
[Drawing 8] lt is a flow chart for advance way presumption in the advance way estimating 
device of the vehicles concerning Example 3 of the invention in this application. 
[Drawing 9] lt is a block diagram showing the contents of the control unit in the advance way 
estimating device of the vehicles concerning Example 4 of the invention in this application. 
fDrawing 10] lt is a flow chart for advance way presumption in the advance way estimating 
device of the vehicles concerning Example 4 of the invention in this application. 
fDrawing 1 1] lt is an explanatory view explaining the yaw rate amendment in the advance 
way estimating device of the vehicles concerning Example 4 of the invention in this 
application. 

fDrawing 12] lt is a block diagram showing the contents of the control unit in the advance 
way estimating device of the vehicles concerning Example 5 of the invention in this 
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application. 

[Drawing 13] lt is a flow chart for advance way presumption in the advance way estimating 
device of the vehicles concerning Example 5 of the invention in this application. 
[Description of Notations] 

4 a control unit and 8 a speed detecting means (speed sensor) and 9 A rudder angle 
detection means (rudder sensor), 10 - a yaw rate detection means (yaw rate sensor) and 
16 - an advance way estimation means and 16A ~ the 1st advance way estimation means 
and 16B - the 2nd advance way estimation means and 17 — a selecting means and 19 — a 
rudder angle speed calculating means and 20 - an advance way compensation means and 
21 - a yaw rate compensation means. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 6] 
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[Drawing 11] 
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(in % . wj> 0 > tt» 1 ©attf HstBje*K 

16 ACC. WE3-U- H2>1f- 1 0©^Wff-^ (BP 
^ > 3 _ u _ h0 ) «02©iltf!l8«^#©l 6B(C* 

n-e n ? ft -s c t £ & r t, »s . 

[0 03 0] mum l ©ittfSSfi^K l 6 A». 

t <j> y timet a*av£K»-3^Ti*H©ittTtt 

[0 03 1 ] R,- (1+AV) • (NL/0) 
CCT, A : Xff'Jf -(77?$- 
N : Xr-TlO^-Hfc 
L : ^-Y — ;l"^-X 

s/c miffi2<Dmimm^m 1 6 bb. 3- h 
0£g^jivw:a-^^-ca*M©3i?f8S=£«is-rs4>© 

[0 032 ] R, = V/0 

«WBa»?*s 1 7 «. H«iB^ 1 *s£&m2 mimtm^ 

S16A, 1 6 BCCcfcO^Sft/cjttfSS©^^. 3- 

u- hi/»©A^${cf&DT. ^-rft^-^^atR-r^fe 
©-ca <o . -e©tB^®-^B. Ui^ttiRtoagp u^o 
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x&mr t> * ~ x- zicmftz c <t £ & or 

[003 3] -?1>T\ ±IB=J> h P-Jlot.^. h 4tCct 
[0034] Jf. ^f-^'S.m^SSf-^ 

(BPft> ^ftH2>if- gicfc^^tH^n/cxfT 1 ^^ 
mne. a-u-n2>if-i otcio^ta^n/ca- 
b - h 0 * cfc o-ma-b - 8 ft ct *) &w 3 titcmm 

V ) ^St^ii*. Xf-;7'S ! tC*5(,>T5g 1 ©jiff SSJft 
1 6 AK J: 9 X f-7 D > 0 cfc O'^jSV (C 
«-3<iiffS§ (JlttWfctt. jSeS^&R,) *»#U 
* r v ?' s , tcfc^rifr 2 ©jiff KJt5£3Ma l 6 Bfcj: 

o h 0*j«to-mavk:a^< -mm <jw*wk 

[00 35] OUT. ^f-v7 , S,{C*JlirffrS3-U 

- h©»*HB 101 ftmnm* c (gsmrtia. 3-u 

0 c i*lJ^54T,/c£^(Ctt. Xf- y^SsfCfctiTjSilpl 
¥SR,*iifTl8©fl4^SR£OTH5gU I 0 I £ 

0 c t^es^/ci ^^s.tctew^Ttaa 

StR^&l 7K<J:r>fffen3. 
[0 03 6] #&C. *|Qfcfl*0i¥fliai*tCOl»TiilStt 

[0 0 3 7 ] h (BPft. BS9Itt&) **TT 

< tAiK l ft < £ t> amww* > h k «t o mmffif z 

CktUZtcib, 3-U- F-iKcS-^OfcElei^SR,** 

[0038] — a*pS3waa»ttSBa3ttT*r*£ * 

tCtt, A£ft3-U- MB (BPft. I0l^0c)##fe 
iTS^ X7-T'J>y^£3-U-h^£<Dr B 1tC 
H#P B WXU#£^£C£j&5&.5©T\ W^^Stft 

fto-C. jiffi8©ffS£gmWfc:2££-r£ 

3-u- Ko«.tt (grrrntf. 2gg©austtft9) *f 
tsofcjtiEft <bp%. mmtci&^m&&mtu-c) mn 

[0 039] sf>K, &mM&m.zmmzmn-?z>±z 
tat, XT-T'j^wvmicmf&zinztK a-u-n 

0«:£Cftt,>©T-. 3-U-h</>&cS-3<i£[al¥gR J 

^tc^scciasf-r s c £ a < . itff ss©it jfi^w: 

ff5 

[0 04 0] flJSt?!l2 
©jttffSSf£5£^g{C:teW£=>> hP-^, h©F»*g 
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•5. ft*. ^«nw<o-e©fl!j©«fi6»43i»wi£isia-c 

[0 04 1 ] #l|jfe#iJ©J«^. =»> h D-^a- h 4 
^teTj^-J:-^ 3-U- H2>1f- 1 OfcJ;^* 

mjHz>if- 8 k j; o ^tt^ft^aa; n/cs - u- b 0 

io ^xmnmmd e/&\. znm-?z>i&nm&nm$-®. 1 
9£. K^jiK»a^i 9 tccfco^cw s titcumm 

©ftfe©«fiStt^*fe0H i ira«ft©-caa*aiwrwi«* 

[0 04 2] cc-c, ii?f?§©ffliE[il f ( 0 ) 
[0 043] f (0) =axd<?/d t 

[0044] S-T, Xf^-S.Kfc^gff-f 
(IP ft. Mft-fe>it-9tCj;i9^til3n/c^f-TU>^ 

itfte. 3-u-H2>-y--i okicto^Hi3n/c3- 

u - h 0 J; VMM -b >1f - 8 (c <fc 0 ^tti 3 titcMM 
V) x^ j/^S.tcfc^TiitfSSJt^S 

16tcj;O3-b-f-0*i<fc jS V {c»-^ < jiff K 

30 (jM*iftfc:tt. jgia^aR,,) *?ngL-r-5>o 

[0 04 5]^^ Xf-^'SjfCfclvCXT-T'^ 

affliEffl f (0) = axd£>/dt J&s^ftilS&tii^g 

SR . tc*t? i> itff SSffjE^Si 2 0 {C J; iE*sff ton 
KfiiEtt. R„ + R„'xf (0) ^itffSS©*^ 

SR£-r^»c£(Cct«9^ff$n6. 
[0046] ^tc, ^mMm&tov&mmwMit^ 

40 [0 0 4 7 ] 06K7jVrJ:'5K: > 3-U-h0tcS-^U 
Tft5E3nfcfi£[5I*&R 0 » % WJ> 

^©M^i 3-U- h^fe£©P^{C^-r-5^WXb© 
^©jlff2§©ft^SR Ccib-^TA^ < ft h 
^AjSStcS-^<?iiiEfflf (9) =axdfl/dt 
«:j:SfiiE^fft>n^>c£Ccj;i3. iSiEftft^¥f$R 
(1^^) £br**e>ta-5c££ftori,^„ 
[0 04 8] H*S^I3 

07*JckO f a8{c}i < *BR^©*6S^3k:*^smi55 
©jiffS§fi^g{c*jw-s=i> h d-;1/jl- h©rtlf 

SO 7*0 7 i» ifc<fc ^7 □ - f t - h ^ ^ nt o 
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coo49] xmrnwoms* mmms.^R2 o «c * 

(0. V) =bx (dd/d t) /VK:S-3l,>TtT*>ft 
[0 050] CCT, b : *£bf 'J?-.* 5t 

•So 

[0 05 1 ]*^ ^T-yt/s^cfci^-rS^r-* 
(BP*i. t£ft-b>1^-9«:cfc0^fcU3n/cX^T';>^ 

0Sft0. s-b- nz>-?- 1 occcto^msn/ca- 

U- h 0*J «fcO*mjI-te 8 tc«fc o tfetti 3 n/cmii 
v) ^rii^iA^. x^^^s.icfc^rji^fSSJtS*© 

1 6 «c J: ») 3- b- h </>;teJ:t>*mjIVK:«-3< jtffSS 

(jm&wkw:. taa#sR.> *»jr$-s. 

[0 05 2] ^■f- v7'S 3 tC*3l f ^rX7 u T >;> 

mavccj;^ftiiEfflf (e. v) = bx (de/dt) 

S , «cfcc»TSrifflK@*SR,«:*f-r4ittT»*BiE*ia2 
(0, V) «itf»0ilW*aR4-r*C4«:j:»)SltT 
[0 0 5 3 ] H)5SW4 

09fcJ:O'01 0(Ctt. *BBI%WcD|gJS^4 (cfe*** 
[0 0 5 4] #Hli£0!)©»£, 3>F0-;l/ai, h4 

». 09«:^-rct^(c. ^H2>tf-9cccfc | 9^ai$n 

SIllti^Megfflfgl 9 4. 3-U-h-fe>1f- 

e/d t lessor fiiE-rs 3 -b- MiIE^I32 1 
4. K3-U- hffliE^2 HCj;f3ffliESn/c3-b 
- h 0*iJ;C>-SmjlV«:»^>-cemM©jt?f8S^«S 
■T*jifTli&lS5E*8 1 6 4*«*.Tl»fiR3trC<,»*. -t 

[0 05 5] CCT. 3-U-h©MiEffif (0) t&X 
[0056] f (0) =axde/dt 

[0 05 7] £? % X^v^S.tCte^Tg*?*-* 
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(BP%. )^ft-fe>1^-9«:J;ip^tHSn/cXf-T'J>y 
3-U-Hz>t>--l 0&cj:9&tii;*ftfc3- 

V) £SS<&ii&. Xf-^^S.tCtiliTXf-T'J >m 
ft©K2i^»T*ffi3*iA:l6ftiS&de/d ttcJ:&ii 
iEffl f (0) = a x d 0/d t 3&««ftjSffijmi*S 1 9 

0,K*rr*3-U-Hl|jMi2 lK.«fc&»iE**tTfo 
ft*. BEffliEtt. 0o+ f (0) ^iltT3S@ffiffl©3- 

io u- h04-r^c4ccj;o»T$n.s <> »tf 

[0058] &{C> 2|s:|US{?ij0c4d^^> 3- U- hWiEiC 
o^r. 01 1 *#MUTl$aiTS 0 

[o o 5 9 ] 0 1 1 tcm-r^^tc. 3-u-nz>tf- 

1 0(C<£9tfcffl3ft/tt£fiJ{fit/>„ (^fiBi) tt. ^t- 
T';>^©SUK4 3-U- \-3Z£.£<DffllC±-f2>mMm 
Xi><Dtctb. giEg©3-b- h 0{cJtb^<r^:^< 
20 ttft»K«:»-3<lltiEfIf (0) =axd0/dt 
(tcfc£tiIE#tTfc>ft6c4fc:cl:«3. auE&a-u- h 0 

w«cii6tf ss«t?E3&sf#p>n£©-r* s„ 

[0060] £ftfft5 
0 1 2*JctO*0 1 3tC». ^^©Hii^!j5tC^4 

30 tt*s. 2t^«©*©»©«R8M3SWW 1 4|§Hi 

[ 0 0 6 1 ] ^mmrnom-^. 3-b-h*siE3M22o 

KJ:-5.liiE». jKft3iSd0/d t4amilV4©MiJ! 
f (0. V) =bx (d0/d t) /V(cS-^^r^T*D 

[0 0 6 2 ] CCT, b:^$t'Jf^7^^- 

40 [ 0 0 6 3 ] St* v xf-y y'S 1 bCisl>~C&M J f--5t 
t£ft0. 3-U- h-fe>1f- 1 0ScJ;r)t£H}3tt/c3- 

u - h </» *s J: ^ma -b - 8 K J: 0 &tti ^ n/c^a 
neicm^xnm^i-Ltc^nm&d e/d tfc«tcxg 

JililVlcJrSlilEffif (0. V) = ax (d0/dt) 

vjMKftaB»m*s 1 9tcj:f9ffai3n. ^^-^^s 

3 «:*jCiTmri53-l — h * 0 K»1-|,3- U- hffliE^ 
S2 l«:j;SffliE*^Tton-S 0 KiilEtt. 0,+ f 
so (0. V) £iI*f8§»tHffl©3-U- h0i-r^C4(c 
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[0 064] *m&9§U:. ±*Z&m&M<DMf&icm5£.2 
in* £@-C£>& 0 10 

[04] *m&w<Dnmw2fcfrfrzmn<Dmft$mm 
[0 5] *mmi<DmMW2ic&frzwM<Dmftmi®g. 

[0 6] *B&iH©3gtt09 2 K*>3i)iS»M©iltf S§}ft5£ 
[0 7] ^SR^W©IIJfe^3«:^^smM<Dji?f5SJi^ 
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[0 8] *il%Bj©HJS^l3tC^^6^M©Jt!fS§Jt^ 
[0 9 ] *BB^Bj<DHiS^4«:^*^mW©31ffSSii^ 

[010] *Bi^©||ifeWl4tc^-2>mM©jlfT8§}S 
[011] 3WB»W©*S6«4tc*>3&»**pi|©JtfTl8«l 

[012] 4mm®xtkM5 K^*a;ii©jitTis«i 

[013] %mmi<Dmmw5 ic^^mo^mnmn 
7£.m&ic*5ttzm.nmtmm<D7u-?+~- h-c**. 

>tr-) . 9ttftftfttH#gl (16ft -Is . lOtt 

3-U- MftW^IR (3-lx- h-fe>U--) . 16«il 
friStSE*®. 1 6 AK* 1 ©ittfSSJlS^S. 1 6 B 
li»2©JttfK«SE*a. HBIlRm 19B«ft 
jSLKHtm^S. 2 0 BJttf S8»iiE#l8. 2 1«3-U- 
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